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(54) POLYGLYCOL-ETHYLENErlMINE DERIVATIVES, 
PROCESS FOR THEIR PREPARATION AND THEIR 
USE AS TEXTILE FINISHING AGENTS 

(71) We, FARBWERKE HOECHST AKTIENGESELLSCHAFT, vonnals 
Meister Ludus & Briinii^, a Body Corporate recognised under Getcman Law, of 6230 
Frankfuilt (M>Hoechst, Germany, do hereby dedare the invention, for wMdi we pray 
lhat a patens may be gratotied to us, and the mediod which it is to be perf oimed, to 
5 be particdarly described in and by die following statement : — 

The present invention provides polymers containing recurrent unfts of ithe fonnula 
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■CO-ff-CHg-C/f^- 
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wherein a stands for a number of from 4 to 70, preferably 10 to 50, and recurreinit 
units of ihe formula 



in which n represents an integer of from 3 to 11, preferably 5 to 9, and m represents 
1 or 2, and having 0.5 to 5 of the fluorine-containing tmits of the formula (II) per 
fluorine-free unit of the formula (I). 

The presait invention also provides textile maiterials finished with 'these polymers 
and a process for^ finishing a textile, which comprises contacting the textile v/ith a 
soluti(Aii or disp2rsion of the polymer according to the invention. Aqueous dispersions 
are suitable for thk purpose as are solutions in mert organic solvents. 

The present invention also provides a proc» for preparing the polymer of the 
mvention, which comprises reacting an ethylene mune of the fonnula 



where o has the above meankg, with 0.5 to 5 mds of an etlqrlene imttift of the 
fonnula 
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Cf/z 



in which « and »i aife defined as above per mol of the ediylene imine of tfie fonnula 
(III), dissolved m an inert oiganic solvent having a low boiling point and in the 
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presence of a catalytic amount of boron trifluoride or an aqueous solution of a mineral 
acid 

The reaction is carried out at a temperature of from 55 to 100^ Q preferably 
at 70 to 90^ C. 

3 The molar ratio of tbe ethylene imines free from fluorine to th^ fluorinated 5 

ethylene imines is between 2 : 1 and 1 : 5, the weight ratio preferably within the 
limits of 2 : 1 to 1 : 3, particularly to 1 : 2. 

The ethylene imines are used as solutions in inert organic solvents having a low 
boiling point. When operating in an aqueous medium, the solvent is chosen in such a 
10 way diat it evaporaces under the reaction conditions, expediently in such a rate as the 10 
solution is added dropwise. As solvents inert towards di* ethylene imine derivatives, 
there may be considered especially fluorinated hydrocarbons or chloro-hydrocarbons 
of a low molecular weight, particularly those having from 1 to 4 carbon atoms and 
low-molecular-weight ketones, particularly alkanones having from 3 to 5 catrbai atoms, 
15 for example, methyl ethyl ketone, methyl isopropyl ketone and particularly acaone. 15 
As polycondensation catalyst there is used boron trifluoride, preferably as a 
droxane adduct, or an aqueous mineral add solution, preferably diluite sulphuric acid, 
nfnric add, perchloric acid or a hydrohalic acid, especially hydrochloric add. Herein- 
after some preferred operaticini mediods of the preparation process according to 
20 invention are described, using preferably hydrochloric acid, 20 
The hydrochlcric acid concentration in die reaction mixture advantageously ranges 
from 0.5 to 5% by weight. In prindple, lower or higher concentrations are possible 
but not advantageous and fm'th:^rmore require special measures. 

It has turned out to be suitable to add to die reaction im'xture a polyglycol of the 
25 formula 25 

H— (OCH.— CHo).— OH 

wherdn a is a number of from 4 to 70. Preferred are polygljxols having from 10 to 
50, paiticutarly from 20 to 50 ethylene glycol units as for example polyglycols with 
average molecular wdghts of from 600 to 2000. 
30 The starting materials for the process according to invention may be obtained 30 

as follows: 

The ethylene imine derivatives free from fluorine are obtainable by reactilng 
ediylenc imine with toluene-diisocyanates, preferably in acetone solution at 0 to 20^ C 
in an atmosphere of inert gas and by reacting the urea derivarive so obtained with a 

35 polyediylene-glyco] having a molecular weight rainge of from 200 to 3000, preferably 35 
of from lOGO te? 2000. The reaction of the mta derivsrive witli the p<ilyglyc?ol k ■ 
expediently carried out at a temperature within the range of from 20 to 40° C. 

The fluorme-contaim'ng ethylene imines are obtainable by reacting the adducts 
from fluoroalkanols and toluene-diisocj^anates fcnowTi from French Patent Specification 

40 No. 1,438,617 with ethylene-imines. This reaction is advantageously carried out at 40 
a temperature within the range of from 0 to 20® C. 

A preferred method of operation consists in mixing one part by weight of the 
compound obtained from the diisocyanate, ethylenl^-imine and polyglycol and obtained 
in acetom'c solution in situ with an acetonic solution containing 0.5 to 3 parrs by weight 

45 of the fluorinated ediylene-imine and in" adding this mixture dropwise at 70 to 90° C 45 
ioro a solution of hydrochloric acid in water. It is advantageous to add to this bath of " 
hydrochloric acid 1 to 10% by weight, preferably 3 to 6% by wdgjit of a poly- 
etiiylene-glycol having a molecular wdgjit of from 200 to 3000, preferably 1000 to 
2000. There is expediently used the same polyglycol as that bound to the ethylene 

50 imine derivative. ' 50 

By the pwjcess of the invention the ethylene-imine ring is opened under the 
catalytic action of the hydrochloric add, and a polymerisation of the foUowmg com- 
ponents is initiated: 
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The employ^ solvent evaporates within the mentioned temperatim range and 
may be reintegrated into the process after recovery. 

The polymers are obtained as colourless, aqueous stable dispersions, the active 
ingredient content of vAnch preferably (ranges between 10 and 30%. The solids content 
5 remaimng constant, viscosity of the dispersion increases in dependency on this hydrogen 
chloride cancentration. When the concenicration in the baith amounts to 0.5 to L% 
of hydrochloric add, low-viscous emulsionis are obtained, whereas concentrati'ons of 3 
to 5% of hydrochloric add result in viscous, gel-like pastes which are tiiixotropic. 
The resulting concentrated dispersions may easily hz diluted (to, for esample, 1% 
10 of active ingredient by imtrodudng while stirring into water or by addition of water. 

It is also possible to start the reaction ka anhydrous inert organic solvents witii 
boron trifluoridc. The products are generally obtained in form of solids. A solution of 
such a solid in a low-molecular-wei^t ketone, preferably an allcanone having from 3 
to 5 carbon atoms, for exanq>le mediyl-ethyl ketone and particularly acetone or m a 
15 numre of a low-moleculaar-wdglit fluorinated hydrocarbon or chlora-hydrocarbolni, 
preferably having from 1 to 4 carbon atoms, and a low-molecular-weight alcohol, 
preferably having from I to 4 carbon atoms, especially a mixture of 1,1,2-trifiuoro- 
l,2,2-trichlo(ro-ethane and isopropanol, is highly suitable for textile fim'shing. These 
mixtures have the advantage that tiiey may easily be sprayed. 
20 Th-e molar ratio of the ethylene-imine derivatives free £r<Hn fluorine to tiiose 

containing fluorHae is expadientiy such that the fluorinte content of die active in- 
gredient ranges beitween 10 and 30%.. 

The preparation process according to invention and the excellent properties of 
the products so obtained are illustraited by the following Examples and ^test results. 

25 Example 1 

14 g (0.08 mol) of toluene-diisocyanate (essenitially 254-isomer) were dissolved 
in 100 ml of acetone and mixed under an atmosphere of nitrogen vath 3.5 g (0,08 
mol) of ediylene-imine at 10 to 20° C. 80 g (0.08 mol) of polyetiiylene-^ycol having a 
. molecular weight of 1000 were injtroduced while stirring into this solution ale 30 to 
30 40^ C. A solution of the product having the formula 

N 

was obtained which was mixed witii a solution of 100 g (0.15 mol) erf the fluorinated 
ethylene-imine having the formula 

35 (obtained from equimolar mnounts of toluene-diisocyanate (J^sentially 2,4-isomer), 
l,l-dihydroperfluoTo-octanol-<l) and etHylene-imine) in 100 ml of acetone. 

For polymerisadon, this mixture was added while stirring vigorously at 70 to 
90° C v/ithin 4 hours into 2si aqueous bath coinitaining 600 ml of HoO, 8 ml of 35°/ 
hydrochloric add and 18 g of polyediylene-glycol having a molecul^ weight of abouK 

40 1000. At ithe mentioned polymerization temperature, 195 ml of acetone dialled off 
continuously at the rate of dropwise addition of solution. Whoi the reaction was com- 
pleted, a low-viscous dispersion was obtained having a solids countent of 26%, tte 
fluorin's content of the active ingredient bong 22% and the pH-value about 1. 

Example 2 

45 . - The reaction was carried out as - described in Example 1, using the follo^;rfng 
??n™?n'i?^ ^^''^} "^^^^ toluene-diisocyanate,. 5.5 g of ediylene-imine (0.13 mol), 
130 g (0.13 mol) of polyediyleme-glycol having a molecular weight of about 1000 and 
75 g (0.11 mol) of the fluorinalted ediylene-imine. These sdbstances were added as des- 
^^^l^^^^f ^^.^ aqueous bath (690 ml of HjO, 15 ml of 35% hydrochtoric add 

50 and 21 g of polyethylene-glycol of a molar weight of about 1000). A dispCTsion v/as 
obtained with an active ingredient conteat of 26.4%, the fluorine content of which was 
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Example 3 

The reaction ras carried out cs described in Example 1, usLng the following 
amounts: 14 g (O.GS mol) of toluene- dii3CC3"aniite, 3.5 g '.'O.OS mol) of ethylcne-imine, 
SO g (0.08 mol) of pclyethylene-glycol having a molar weight of about lOGO and 200g 
5 (0.3 mol) of ihe flucrinated ethyl^ne-imine. Thci-i substances were added as described 5 
above to an aqueous batii (900 ml cf H,>0, 30 ml of 357, hydrochloric acid and 27 
g of polyethylene-^yccl having a molecular v/ciglu of about IC'CO). A dispersion hav&^ 
an aciive ingredient content of 26/. was obiamed, die fii'crine content of which was 

10 ' ' " E:;ample 4 10 

The reaction was carried cut as described in Example 1. using rhe following 
amomits: 11.4 g (0.066 mol) cf tc!u2n;-dii£:;:yanate, 2.S5 g (0.066 mol) cf ethylene- 
imine, 136 g (0.066 mcl) of pdyediylene-glyco! having an average molecular weight of 
2060 and 150 g (0.22 mol) cf the fluorinated ethylenc-imine. These substances were 

15 introduced as described abv3ve into an aqueous br.di (900 ml of water, 30 ml of 35% 15 
hj-drochloric acid and 54 g cf polyeuiylene-glycol of a molecular weight of 2060). A 
dispersion having aj^ active ingredient content of 27.5/' was obtained, die fluorine 
content of which v/as 19.57- . 

Example 5 

20 13.6 g (0.078 mol) of commercial to!u2ne-diisoc}^*iare (esscndaily 2,4-iscmer) were 20 

dissolved in 100 ml cf acetcne and mi>:ed under en atniosph.'re of nirrogen widi 3.4 g 
(0.078 mol) of ethylene-imine r: 10 to 20'^ C. 47 g '0.078 mol) of polyethylene- 
glycol having a molecular weigh: cf 600 were introduced while surrtng into this 
solution at 30 to 40^ C. 

25 A solution of the product having rhe formula 25 

was obtamed, which was added to a solution of 65.2 g r0.15S mol) of a fluorinated 
ethylene-inune mixture of the formula 

30 n=7.5 30 

(as an average value from n=5j 7 and 9 in the ratio mentioned below) 
(obtained from equimolar amounts of tclueLae-diisocyanate (essendally 2,4-isomer), a 
mixture of fluorinated alcohols consisting of 

21.8% of «-C,Fi3(CH,)3 OH 1 
35 56.8"% of rt-CsFi/CH.)^ OH and \ 'average molecular 35 

21.4% of a.Q.Fci(CH.). OH J Weight 413.5) 
and ethylene-imine) in 100 ml of acetone. 

For polymerization this miinure was added while stirring vigorously at 70 to 
80^ C widiin 3 .hours into an aqueous b*ih which ccr.sisted of 400 mi of H-O, 6 ml of 
40 HCl (35%) and 15 g of polyethylene-g'ycol hr-ving a mclecuhr weigh: of about 1000. 40 
At the mentioned pchrnfriz^idon temperature 195 ml of acetone distilled con- 
tinuously off at the rate that tlie soluricn was added drcpwise. When ±e reaction 
was completed a low viscous dispersion was obtained having a solids conteoc cf about 
26%5 the fluorine content of whidi was 15.4%. 
45 45 

TEST METHODS AND RESULTS 
Textiles (polyethylene-glycol-terephrhalate and cotton) finizhed w-ith the aqueous 
dispersions according to tliis invention obtained as described in the following examples, 
were pre-treated for test purposes for: 
oil— and TV'ater repelleucy 

50 fastness to solvents and 50 

soil fdease capacity 
according to the f ollowmg method : 
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The fabric samples were submei^ed into aqueous dispaaom of active in- 
grcdients and then squeezed off. Tie highly concentrated dispersions of the new 
fluQiinated products were dihiced with waiter to am acdve ingredient cdntem: of !!%• 
The submerged and dried fabric samples were exposed for 5 minutes to a <thermal 
afiter-treatm'2nt at 150^ C. The active ingredient pick-up was 0.9 to 1%, calculated on 
the fabric weight 

The oil-repellency of the fabrics Msbed in tMs way was teslted with n-heptane- 
paxaffin oil mixtures according to die scale of values givem in U.S. Patent Spedficatioa 
No, 3,362,782: * 



Oa repellency 
value 


% by volume of 
n-heptane 


% by volume of 
paiaGBnoilDAB .6* 


50 


0 


100 


60 


10 


90 


70 


20 


80 


80 


30 


70 


90 


40 


60 


100 


50 


50 


no 


60 


40 


120 


70 


30 


130 


80 


20 



*DAB = Deutsches Arzneibuch 



In ordeir to test water repellency (water-ifepellent effea) wacw drops were applied 
with a pipec on the material to be tested and the effect was judged after a period of 
3 minutes usmg the following characteristics : 
4- no wetting 
dr slight wetting 
— immediate wetting. 
For testinsg the fasmess to washing of the soil release finishing, the samples ware 
washed with a commercially available detergent up to 5 times at 100° C. 

For testing the soil release capacity, two types of soiling deposits were used: 

a) soiled motor oil 

b) olive oil and 1'% by weight of the dyestuif Colour Index No. 26100. 

The separaitely applied soiling deposits for t»t purposes were ctontaated for 15 
minutes at 25^ C with the textile samples finished with the chemicals according to 
invention (size of the samples 7X7 cm; amount of the soiUffg deposits 0.1 ml). 
After being covered with glass the soiled fabric samples were expt)sed for 30 minutes 
to a pressure of 1 kg/49 cm- and subsequently sgei for one hour at 80® C in a drier. 
Then the fabric samples were washed at lOO^C wiii a commerdaUy available detbrgent, 
and the washing resistance of the soil was determilned. 

For testing the fasmess to washing of the soil release finishmg, the samples 
were washed 5 time and then soiled. 

On the basiis of these test methods the products according to this invention were 
examined on polyethyler^e terephthalate and cotton and compared with a commercial 
product. The results are listed in the Table below. They were determined by coating 
widi V% of active substance, calculated on the fabric weight. 
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WHAT WE CLAIM IS: — 

1. A polymer containing recurring units of the geaisral formula (I) 



in which a stands for a number of 4 to 70, and recurring units of the general formula 

(D) 5 



in whiicii n stands for a number of 3 to 11 and m for 1 or 2, the ratio of ithe units 
of formula (I) to the units of formula (II) being 1 : 0.5 to 1 : 5. 

2. The polymer as claimed in claim 1, wherein n stands for a number of 5 to 9. 
10 3. The polymer as claimed in daim 1 or claim 2, wherein a stands for a number 10 

of 10 to 50. 

4. A process for the preparation of a polymer containing recurrmg imits of the 
general formulae (I) and (II) given in clann 1, which comprises reacting 1 moiffl: pro- 
portion of a compoimd of die gensral formula (III) 

in \^ch a is as defined in daim 1, with 0.5 <to 5 molar proportions of a compoimd of 
die general formula (IV) 

in wlaich n and »z are as defined in daim 1 per mol of the compound of formula: (III), 
20 in an Joert organic solvent at a t^peraiture in the range of 55^ C to 100*^ C with a 20 
catalytic amount of boron ttifluoride or ati; aqueous initiferal add. " 

5. A process as claimed in daim 4, wherein the temperature is 70 to 90° C. 

6. A process as claimed in claim 4 or claim 5, wherein the inert organic sdvent 
is an alkanone contaiiniing 3 to 5 carbon atoms or a fluorinated hydrocarbon or diloro- 

25 hydrocarbon containing 1 to 4 carbon atoms. ! 

7. A process as claimed in claim 4 or clafim 5, wherein the ineift organic solvent 
is aoetone. 

8. A process as daimed in any ottirs of daims 4 to 7, wherein the minearal add is 
sulphuric acidj perchloric add, nitric acid or a hydrohalic add. 

^" 9. A process as daSmed in any one of claims 4 to 7, vAerein the mineral add is 

hydrochloric add, 

10. A process as claimed in any one of daims 4 to 9, v/herein as an adjuvanit a 
polyethylene glycol of the general formula 

H— (OCH2— CHa)a-OH 

35 in whidi a is a ommber of 4 to 70^ is used. 

11. A process as daimed in claim 10, wherein a polyethylene glycol is used, the 
value a of which is the same as that of the compound of the general formula (III). 

12. Any process for die preparation of a polymer as claimed in claim 1, conduc- 
ted subsicantially as described herein or m the Examples. 

40 13. A polymer as daimed in daim 1, whenever prepared by a proce^ as daimed 

in anyone of daims 4 to 12. 

14. A process for rendering a textile oil- and water-repellent, which comprises 
c5ontaoring said textile with a solution or dispersion of a polymer containing recurring 
umits of the general formulae (I) and (II) given in daim 1. 




15. A process as claimed in claim 14, wherein an aqueous dispersion of said 
polymer is used. 

16. A process as claimed in claim 14, wherein a soludon of said polymer in an 
inert organic solvent is used. 

5 17. A process as claimed in claim 16, wherein a solution of said polymer in an 5 

alkancne contairiing 3 to 5 carbon atoms or a mixture of an alkanol containing 1 to 4 
carbon atoms and a fluorinated hydrocarbon or chloroh3'drocarboin. contaim'ng 1 to 4 
carbon atoms is used. 

IS. A process as claimed in claim 17, wherein a solution of the said poljiner in 

10 acetone or in a mixture of isopropanol and I3l52-trifluoro-l52,2-trichloroethane is used. 10 

19. A process as claimed in claim 18, whrrein a solution of the said polymer 
in acerone or in a mixture of isopropanol and I,l32-trifluoro-l52,2-trichloroethane is 
sprayed on the said textile, which is thereafter submitted to a heat treatmen-t. 

20. Any process for die finishing of a texdle according to claim 14, conduaed 

15 substanrially as described herein or in the Examples. 15 

21. A textile material whenever treated according to a process as claimed in any 
one of claims 14 to 20. 

22. A textile material whenever finished with a polymer as claimed in any one 
of claims 1 to 3 and IS- 
ABEL & IMRAY, 

Charcired Patent Agents, 
Northumberland House, 
303/306 High Holbom, 
London, W.Cl. 



Printed for Her Majesty's Stationery* Office by the Courier Press, Leamington Spa, 1973. 
Published by the Pater-. Officca 25 Scuthampton Buildings, London, WC2A lAY, from 

v:hich copies may be obtained. 



